Plant pharming of a full-sized, tumour-targeting antibody using different expression strategies.
The aims of this work were to obtain a human antibody against the tumour-associated antigen tenascin-C (TNC) and to compare the yield and quality of plant-produced antibody in either stable transgenics or using a transient expression system. To this end, the characterization of a full-sized human immunoglobulin G (IgG) [monoclonal antibody H10 (mAb H10)], derived from a selected single-chain variable fragment (scFv) and produced in plants, is presented. The human mAb gene was engineered for plant expression, and Nicotiana tabacum transgenic lines expressing both heavy (HC) and light (LC) chain were obtained and evaluated for antibody expression levels, in vivo assembly and functionality. Affinity-purified H10 from transgenics (yield, 0.6-1.1 mg/kg fresh weight) revealed that more than 90% of HC was specifically degraded, leading to the formation of functional antigen-binding fragments (Fab). Consequently, H10 was transiently expressed in Nicotiana benthamiana plants through an Agrobacterium-mediated gene-transfer system. Moreover, the use of the p19 silencing suppressor gene from artichoke mottled crinkle virus raised antibody expression levels by an order of magnitude (yields of purified H10, 50-100 mg/kg fresh weight). Approximately 75% of purified protein consisted of full-sized antibody functionally binding to TNC (K(D) = 14 nm), and immunohistochemical analysis on tumour tissues revealed specific accumulation around tumour blood vessels. The data indicate that the purification yields of mAb H10, using a transient expression system boosted by the p19 silencing suppressor, are exceptionally high when compared with the results reported previously, providing a technique for the over-expression of anticancer mAbs by a rapid, cost-effective, molecular farming approach.